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(54) HYDRAULIC CHUCK

(57) A hydraulic chuck includes a chuck body (10),
a fixed seat (20), a rotary seat (30) and a plurality of
flexible seal members (40). The fixed seat (20) is fixed-
lymounted to the chuck body (10) . The rotary seat (30)
is rotatably mounted to the fixed seat (20) and cooperates
with the fixed seat to define a gap (90) therebetween.
Each of the seal members (40) has a first annular seg-
ment (42) fixedly mounted to the fixed seat (20), a neck
segment (41) extending from the first annular segment
(42) and through the gap (90), and a second annular
segment (43) connected to an end of the neck segment
(41) distal from the first annular segment (42), and dis-
posed adjacent to the rotary seat (30).
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Description

[0001] Thedisclosure relates to a hydraulic chuck, and
more particularly to a hydraulic chuck with seal means.
[0002] Aconventional hydraulic chuckdisclosedin Tai-
wanese PatentNo. 557239 includes achuck body, afixed
seat fixedly mounted in the chuck body, a rotary seat
rotatably mounted in the fixed seat, a driving seat move-
ably mounted to the rotary seat, a front jaw unit, a rear
jaw unit, and an oil path that passes through the chuck
body, the fixed seat and the rotary seat. When pressu-
rized oil flows through the oil path to move the driving
seat, the driving seat drives the front and rear jaw units
to grip or to release a workpiece.

[0003] A gap through which the pressurized oil flows
is formed between an outer surface of the rotary seat and
an inner surface of the fixed seat, and a plurality of seal
rings may be disposed between the outer surface of the
rotary seat and the inner surface of the fixed seat to pre-
ventleakage of the pressurized oil. When the pressurized
oil flows through the gap to adjust the front and rear jaw
units, the seal rings are deformed by the pressurized oil
so as to seal up the gap to prevent leakage of the pres-
surized oil. When the pressurized oil is prevented from
flowing through the gap after the adjustment of the front
and rear jaw units, the seal rings are restored to permit
relative rotation between the rotary seat and the fixed
seat.

[0004] However, each of the seal rings may have a
circular cross-section, and may not be sufficiently de-
formed enough to seal up the gap when the pressurized
oil flows through. If the pressure of the oil is increased in
order to increase the degree of deformation of the seal
rings, more serious leakage of the pressurized oil would
have occurred.

[0005] Moreover, if the seal rings are designed to con-
stantly seal up the gap even when the rotary seat rotates
relative to the fixed seat, the seal rings may be easily
worn out, and may be deteriorated due to the high-tem-
perature resulted from the frictional contact among the
seal rings and the rotary seat.

[0006] Therefore, an object of the disclosure is to pro-
vide a hydraulic chuck that can alleviate at least one of
the drawbacks of the prior art.

[0007] Accordingtothe disclosure, the hydraulic chuck
is for griping atleast one workpiece, and includes a chuck
body, afixedseat, arotaryseat, a plurality of flexible seal
members and a driving seat unit. The fixed seat is fixedly
mounted to the chuck body, and has a side surface. The
rotary seat is mounted to the fixed seat and is rotatable
relative to the fixed seat about a central axis. The rotary
seat has a side surface thatfaces toward the side surface
of the fixed seat. The side surface of the fixed seat and
the side surface of the rotary seat cooperatively define a
gap therebetween that permits pressurized oil to flow
therethrough. Each of the seal members is centered at
the central axis and has a first annular segment that is
fixedly mounted to the fixed seat, a neck segment that
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extends from the first annular segment and through the
gap, and a second annular segment that is connected to
an end of the neck segment distal from the first annular
segment, that is disposed adjacent to the rotary seat and
that cooperated with the first annular segment and the
neck segment to define at least one oil groove therea-
mong. The second annular segments of at least one ad-
jacent pair of the seal members are pushed to be in con-
tact with the rotary seat when the pressurized oil is intro-
duced into the gap. The second annular segments of the
sealmembers are spaced apart from the rotary seatwhen
the pressurized oil is ceased to be introduced into the
gap. The driving seat unit is movably mounted to the ro-
tary seat and is moved by the pressurized oil for griping
or releasing the workpiece.

[0008] Other features and advantages of the disclo-
sure will become apparent in the following detailed de-
scription of the embodiment with reference to the accom-
panying drawings, of which:

Figure 1 is a sectional view illustrating an embodi-
ment of the hydraulic chuck according to the disclo-
sure;

Figure 2 is an enlarged fragmentary sectional view
of the embodiment;

Figure 3 is another enlarged fragmentary sectional
view of the embodiment;

Figure 4 is a schematic sectional view illustrating
pressurized oil being introduced into a first oil inlet
channel of the embodiment;

Figure 5 is a schematic enlarged fragmentary sec-
tional view illustrating the pressurized oil being intro-
duced into the first oil inlet channel;

Figure 6 is a schematic sectional view illustrating the
pressurized oil being introduced into a second oil
inlet channel of the embodiment; and

Figure 7 is a schematic enlarged fragmentary sec-
tional view illustrating the pressurized oil being intro-
duced into the second oil inlet channel.

[0009] Beforethe disclosureis describedin greater de-
tail, it should be noted that where considered appropriate,
reference numerals or terminal portions of reference nu-
merals have been repeated among the figures to indicate
corresponding or analogous elements, which may op-
tionally have similar characteristics.

[0010] Referring to Figures 1 to 3, the embodiment of
the hydraulic chuck according to the disclosure is for grip-
ing at least one workpiece, and includes a chuck body
10, a fixed seat 20, a rotary seat 30, a plurality of flexible
seal members 40, a driving unit 50, two bearings 60 that
are mounted between the fixed seat 20 and the rotary
seat 30, a first one-way valve 70 and a second one-way
valve 80.

[0011] The chuck body 10 has an inner surrounding
surface 11 that defines an inner hole 111, an outer sur-
rounding surface 12 thatis opposite to the inner surround-
ing surface 11, afirst guide hole 13 that is formed through
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the inner and outer surrounding surfaces 11, 12, and a
second guide hole 14 that is formed through the inner
and outer surrounding surfaces 11, 12 and that is spaced
apart from the first guide hole 13. The inner hole 111
extends along a central axis (L).

[0012] The fixed seat 20 is fixedly mounted to the inner
hole 111 of the chuck body 10, and has a side surface
21 that is substantially perpendicular to the central axis
(L), afirstoilinletchannel 22 thatis in fluid communication
with the first guide hole 13 and that has a first opening
221 (see Figure 2) formed through the side surface 21,
asecond oilinletchannel 23 thatis in fluid communication
with the second guide hole 14 and that has a second
opening 231 (see Figure 7) formed through the side sur-
face 21, and a plurality of fixed annular grooves 24 that
are formed in the side surface 21. A distance between
the first opening 221 of the first oil inlet channel 22 and
the central axis (L) is different from that between the sec-
ond opening 231 of the second oil inlet channel 23 and
the central axis (L). Each of the fixed annular grooves 24
is centered at the central axis (L) and is spaced apart
from the other fixed annular grooves 24 in a radial direc-
tion (Y).

[0013] A distance between at least one of the fixed
annular grooves 24 and the central axis (L) is greater
than either of the distance between the first opening 221
of the first oil inlet channel 22 and the central axis (L) and
the distance between the second opening 231 of the sec-
ond oil inlet channel 23 and the central axis (L) . A dis-
tance between at least one of the fixed annular grooves
24 and the central axis (L) is smaller than either of the
distance between the first opening 221 of the first oil inlet
channel 22 and the central axis (L) and the distance be-
tween the second opening 231 of the second oil inlet
channel 23 and the central axis (L). A distance between
at least one of the fixed annular grooves 24 and the cen-
tral axis (L) falls between the distance between the first
opening 221 of the first oil inlet channel 22 and the central
axis (L) and the distance between the second opening
231 of the second oil inlet channel 23 and the central axis
(L). The first opening 221 of the first oil inlet channel 22
is in fluid communication with a space between an adja-
cent pair of the fixed annular grooves 24, and the second
opening 231 of the second oil inlet channel 23 is in fluid
communication with a space between another adjacent
pair of the fixed annular grooves 24.

[0014] In this embodiment, the fixed seat 20 has three
fixed annular grooves 24 each of which is centered at
the central axis (L) and is spaced apart from the other
fixed annular grooves 24 in the radial direction (Y). The
first opening 221 of the first oil inlet channel 22 is in fluid
communication with a space between the outer one and
the middle one of the fixed annular grooves 24, and the
second opening 231 of the second oil inlet channel 23 is
in fluid communication with a space between the middle
one and the inner one of the fixed annular grooves 24.
[0015] The rotary seat 30 is mounted to the fixed seat
20, and is rotatable relative to the fixed seat 20 about the
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central axis (L) . The rotary seat 30 includes a main body
301, and an auxiliary body 302 thatis co-rotatably mount-
ed to the main body 301 and that cooperates with the
main body 301 to define an operating space 303 there-
between. The main body 301 has a side surface 31 that
is substantially perpendicular to the central axis (L) and
that faces toward the side surface 21 of the fixed seat
20, a first oil path 32 that is in fluid communication with
the operating space 303 and that has a first opening 321
(see Figure 2) formed through the side surface 31, a sec-
ond oil path 33 that is in fluid communication with the
operating space 303 and that has a second opening 331
(see Figure 7) formed through the side surface 31, and
a plurality of rotary annular grooves 34 that are formed
in the side surface 31 and that are respectively aligned
with the fixed annular grooves 24 in the direction of the
central axis (L). A distance between the first opening 321
of the first oil path 32 and the central axis (L) is different
from that between the second opening 331 of the second
oil path 33 and the central axis (L). The first opening 321
of the first oil path 32 is in fluid communication with a
space between an adjacent pair of the rotary annular
grooves 34, and the second opening 331 of the second
oil path 33 is in fluid communication with a space between
another adjacent pair of the rotary annular grooves 34.
Each of the rotary annular grooves 34 is defined by a
groove-defining surface 341 (see Figures 3, 5 and 7).
The first oil path 32 and the second oil path 33 are re-
spectively in fluid communication with two opposite ends
of the operating space 303 along the central axis (L). The
side surface 21 of the fixed seat 20 and the side surface
31 of the rotary seat 30 cooperatively define a gap 90
therebetween that permits pressurized oil to flow there-
through and that is in fluid communication with the first
and second oil inlet channels 22, 23 and the first and
second oil paths 32, 33.

[0016] Inthis embodiment, the rotary seat 30 has three
rotary annular grooves 34 that are respectively aligned
with the fixed annular grooves 24 in the direction of the
central axis (L). The first opening 321 of the first oil path
32 is in fluid communication with a space between the
outer one and the middle one of the rotary annular
grooves 34, and the second opening 331 of the second
oil path 33 is in fluid communication with a space between
the middle one and the inner one of the rotary annular
grooves 34. The rotary seat 30 further includes a first
backflowpath (not shown) that is in fluid communication
with the operating space 303 and the space between the
middle one and the inner one of the rotary annular
grooves 34, and a second backflow path (not shown) that
is in fluid communication with the operating space 303
and the space between the outer one and the middle one
of the rotary annular grooves 34.

[0017] With further reference to Figures 5 and 7, each
of the seal members 40 has a first annular segment 42
that is fixedly mounted to a respective one of the fixed
annular grooves 24, aneck segment 41 thatextends from
the first annular segment 42 through the gap 90 into the
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corresponding one of the rotary annular grooves 34 that
is aligned with the respective one of the fixed annular
grooves 24, and a second annular segment 43 that is
connected to the neck segment 41, that is movably re-
tained in the corresponding one of the rotary annular
grooves 34 and that cooperates with the first annular seg-
ment 42 and the neck segment 41 to define at least one
oil groove 44 thereamong (see Figure 5). For each of the
seal members 40, the thickness of the second annular
segment 43 in the radial direction (Y) is smaller than the
width of the corresponding one of the rotary annular
grooves 34 in the radial direction (Y), and the thickness
(t2, see Figure 3) of the second annular segment 43 in
the direction of the central axis (L) is smaller than the
thickness (t1, see Figure 3) of the first annular segment
42 in the direction of the central axis (L). A distance be-
tween atleast one of the seal members 40 and the central
axis (L) is greater than either of the distance between the
first opening 321 of the first oil path 32 and the central
axis (L) and the distance between the second opening
331 of the second oil path 33 and the central axis (L). A
distance between at least one of the seal members 40
and the central axis (L) is smaller than either of the dis-
tance between the first opening 321 of the first oil path
32 and the central axis (L) and the distance between the
second opening 331 of the second oil path 33 and the
central axis (L). A distance between at least one of the
seal members 40 and the central axis (L) falls between
the distance between the first opening 321 of the first oll
path 32 and the central axis (L) and the distance between
the second opening 331 of the second oil path 33 and
the central axis (L).

[0018] In this embodiment, there are three seal mem-
bers 40 that are respectively and fixedly mounted to the
fixed annular grooves 24 and that respectively extend
into the rotary annular grooves 34 through the gap 90.
The second annular segment 43 of the middle one of the
seal members 40 has an end surface 45 that faces away
from the first annular segment 42, and a U-groove 46
that is formed in the end surface 45. The U-groove 46
serves to increase the flexibility of the middle one of the
seal members 40. The first annular segment 42, the neck
segment 41 and the second annular segment 43 of each
of the inner one and the outer one of the seal members
40 cooperatively define an oil groove 44 thereamong.
The first annular segment 42, the neck segment 41 and
the second annular segment 43 of each of the middle
one of the seal members 40 cooperatively define two oll
grooves 44 thereamong that faces away from each other.
[0019] In one embodiment, for each of the seal mem-
bers 40, the thickness of the neck segment 41 in the
radial direction (Y) is smaller than the thickness of the
first annular segment 42 in the radial direction (Y) and
smaller than the thickness of the second annular seg-
ment 43 in the radial direction (Y).

[0020] The driving unit 50 includes a driving seat 51
that is movably mounted to the rotary seat 30 and that
divides the operating space 303 into first and second
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space portions 3031, 3032 that are disposed along the
central axis (L). The first oil path 32 and the second oil
path 33 are respectively in fluid communication with the
first and second space portions 3031, 3032 of the oper-
ating space 303. The driving seat 51 can be moved by
pressurized oil introduced into the first or second space
portion 3031, 3032, and cooperates with a cap member
(not shown), a jaw unit (not shown) and a pull rod (not
shown) in a known manner to grip or release the work-
piece.

[0021] The first one-way valve 70 is mounted in the
main body 301 of the rotary seat 30, and is disposed on
the first oil path 32. The first one-way valve 70 permits
the pressurized oil to flow from the first oil inlet channel
22 into the first space portion 3031 of the operating space
303 therethrough, and prevents the pressurized oil from
flowing from the first space portion 3031 of the operating
space 303 back to the first oil inlet channel 22 there-
through.

[0022] The second one-way valve 80 is mounted in the
main body 301 of the rotary seat 30, and is disposed on
the second oil path 33. The second one-way valve 80
permits the pressurized oil to flow from the second oil
inlet channel 23 into the second space portion 3032 of
the operating space 303 therethrough, and prevents the
pressurized oil from flowing from the second space por-
tion 3032 of the operating space 303 back to the second
oil inlet channel 23 therethrough. The operation of the
first and second one-way valves 70, 80 are known in the
art.

[0023] Referring to Figures 1 to 3, when the pressu-
rized oil is not introduced into the first guide hole 13 or
the second guide hole 14, the second annular segment
43 of each of the seal members 40 (see Figures 5 and
7) is spaced apart from the groove-defining surface 341
of the corresponding one of the rotary annular grooves
34. Thus, the rotary seat 30 is permitted to rotate relative
to the fixed seat 20 without being in contact with the seal
members 40, and the seal members 40 are therefore
prevented from deterioration due to high temperature.
[0024] Referring to Figures 4 and 5, when the pressu-
rized oil is introduced into the first guide hole 13 and flows
through the first oil inlet channel 22, the gap 90, the first
oil path 32 and the first one-way valve 70, and into the
first space portion 3031 of the operating space 303 to
move the driving seat 51 toward the right side of Figure
4 (see the arrows represented by dotted broken lines in
Figures 4 and 5), the outer one of the seal members 40
and the middle one of the seal members 40 are pushed
by the pressurized oil to deform away from each other,
such that the second annular segment 43 of the outer
one of the seal members 40 is in contact with the groove-
defining surface 341 defining the corresponding rotary
annular groove 34 and that the second annular segment
43 of the middle one of the seal members 40 is in contact
with the groove-defining surface 341 defining the corre-
sponding rotary annular groove 34, so as to prevent out-
flow of the pressurized oil from the space between the
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outer one of the seal members 40 and the middle one of
the seal members 40 and to prevent inflow of the pres-
surized oil into the second oil inlet channel 23 and the
second oil path 33. At the same time, the low-pressure
oil in the second space portion 3032 of the operating
space 303 is forced to flow through the first backflow path
(not shown) and the space between the middle one and
the inner one of the rotary annular grooves 34 (see the
arrow represented by dash-dot broken lines in Figure 5)
to push the inner one of the seal members 40 to deform
inwardly, such that the second annular segment 43 of
the inner one of the seal members 40 is in contact with
the groove-defining surface 341 defining the inner one
of the rotary annular grooves 34 so as to prevent outflow
ofthe low-pressure oil from the space between the middle
one and the inner one of the rotary annular grooves 34.
When the pressurized oil has ceased to be introduced
into the first guide hole 13 after the movement of the
driving seat 51, the seal members 40 are restored to the
state illustrated in Figure 3, and the rotary seat 30 is per-
mitted to rotate relative to the fixed seat 20 without being
in contact with the seal members 40.

[0025] Referring to Figures 6 and 7, when the pressu-
rized oil is introduced into the second guide hole 14 and
flows through the second oil inlet channel 23, the gap 90,
the second oil path 33 and the second one-way valve 80
and flows into the second space portion 3032 of the op-
erating space 303 to move the driving seat 51 toward the
left side of Figure 6 (see the arrows represented by dotted
broken lines in Figures 6 and 7), the inner one of the seal
members 40 and the middle one of the seal members 40
are pushed by the pressurized oil to deform away from
each other, such that the second annular segment 43 of
the inner one of the seal members 40 is in contact with
the groove-defining surface 341 defining the correspond-
ing rotary annular groove 34 and that the second annular
segment 43 of the middle one of the seal members 40 is
in contact with the groove-defining surface 341 defining
the corresponding rotary annular groove 34, so as to pre-
vent outflow of the pressurized oil from the space be-
tween the inner one of the seal members 40 and the
middle one of the seal members 40 and inflow of the
pressurized oil into the first oil inlet channel 22 and the
first oil path 32. At the same time, the low-pressure oil in
the first space portion 3031 of the operating space 303
is forced to flow through the second backflow path (not
shown) and the space between the middle one and the
outer one of the rotary annular grooves 34 (see the arrow
represented by dash-dotbroken lines in Figure 7) to push
the outer one of the seal members 40 to deform outward-
ly, such that the second annular segment 43 of the outer
one of the seal members 40 is in contact with the groove-
defining surface 341 defining the outer one of the rotary
annular grooves 34 so as to prevent outflow of the low-
pressure oil from the space between the middle one and
the outer one of the rotary annular grooves 34. When the
pressurized oil has ceased to be introduced into the sec-
ond guide hole 14 after the movement of the driving seat
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51, the seal members 40 are restored to the state illus-
trated in Figure 3, and the rotary seat 30 is permitted to
rotate relative to the fixed seat 20 without being in contact
with the seal members 40. Thus, the seal members 40
may be prevented from deterioration due to high temper-
ature, extending its service life.

[0026] By virtue of the configuration of each of the seal
members 40, when the pressurized oil is introduced into
the first guide hole 13 or the second guide hole 14 to
move the driving seat 51, the seal members 40 can be
easily deformed by the pressurized oil to seal the gap
90. When the pressurized oil is ceased to be introduced
into the first and second guide holes 13, 14 after the
movement of the driving seat 51, the seal members 40
are restored to be spaced apart from the rotary seat 30,
so that the rotary seat 30 is permitted to rotate relative
to the fixed seat 20 without being in contact with the seal
members 40, and that the seal members 40 are prevent-
ed from deterioration due to high temperature.

[0027] Moreover, since the U-groove 46 serves to in-
crease the flexibility of the middle one of the seal mem-
bers 40, the fluid-tightness of the middle one of the seal
members 40 is enhanced when the pressurized oil is in-
troduced into the first guide hole 13 or the second guide
hole 14 for moving the driving seat 51.

[0028] In the description above, for the purposes of
explanation, numerous specific details have been set
forth in order to provide a thorough understanding of the
embodiment. It will be apparent, however, to one skilled
in the art, that one or more other embodiments may be
practiced without some of these specific details. It should
also be appreciated that reference throughout this spec-
ification to "one embodiment," "an embodiment," an em-
bodiment with an indication of an ordinal number and so
forth means that a particular feature, structure, or char-
acteristic may be included in the practice of the disclo-
sure. It should be further appreciated that in the descrip-
tion, various features are sometimes grouped together
in a single embodiment, figure, or description thereof for
the purpose of streamlining the disclosure and aiding in
the understanding of various inventive aspects.

Claims

1. A hydraulic chuck adapted to grip at least one work-
piece, characterized by:

a chuck body (10);

a fixed seat (20) fixedly mounted to said chuck
body (10), and having a side surface (21);
arotary seat (30) mounted to said fixed seat (20)
and rotatable relative to said fixed seat (20)
about a central axis (L), said rotary seat (30)
having a side surface (31) that faces toward said
side surface (21) of said fixed seat (20), said
side surface (21) of said fixed seat (20) and said
side surface (31) of said rotary seat (30) coop-
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erativelydefiningagap (90) therebetween that
permits pressurized oil to flow therethrough;

a plurality of flexible seal members (40) each
being centered at the central axis (L) and each
having afirstannular segment (42) that is fixedly
mounted to said fixed seat (20), a neck segment
(41) that extends from said first annular segment
(42) and through said gap (90), and a second
annular segment (43) that is connected to an
end of said neck segment (41) distal from said
first annular segment (42), that is disposed ad-
jacent to said rotary seat (30) and that cooper-
ated with said first annular segment (42) and
said neck segment (41) to define at least one oil
groove (44) thereamong, said second annular
segments (43) of at least one adjacent pair of
said seal members (40) being pushed to be in
contact with said rotary seat (30) when the pres-
surized oil is introduced into said gap (90), said
second annular segments (43) of said seal
members (40) being spaced apart from said ro-
tary seat (30) when the pressurized oil is ceased
to be introduced into said gap (90); and

a driving seat unit (50) movably mounted to said
rotary seat (30) and moved by the pressurized
oil for griping or releasing the workpiece.

The hydraulic chuck as claimed in claim 1, charac-
terized in that said fixed seat (20) further has a first
oil inlet channel (22) that has a first opening (221)
formed through said side surface (21) of said fixed
seat (20), a second oil inlet channel (23) that has a
second opening (231) formed through said side sur-
face (21) of said fixed seat (20), a distance between
said first opening (221) of said first oil inlet channel
(22) and the central axis (L) being different from that
between said second opening (231) of said second
oil inlet channel (23) and the central axis (L), said
rotary seat (30) including a main body (301), and an
auxiliary body (302) that is co-rotatably mounted to
said main body (301) and that cooperates with said
main body (301) to define an operating space (303)
therebetween, said main body (301) having said side
surface (31) of said rotary seat (30), a first oil path
(32) that s in fluid communication with said operating
space (303) and said first oil inlet channel (22) and
that has a first opening (321) formed through said
side surface (31) of said rotary seat (30), a second
oil path (33) that is in fluid communication with said
operating space (303) and said second oil inlet chan-
nel (23) and that has a second opening (331) formed
through said side surface (31) of said rotary seat
(30), a distance between said first opening (321) of
said first oil path (32) and the central axis (L) being
different from that between said second opening
(331) of said second oil path (33) and the central axis
(L), said first oil path (32) and said second oil path
(33) being respectively in fluid communication with
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two opposite ends of said operating space 303 along
the central axis (L).

The hydraulic chuck as claimed in claim 2, further
characterized in that a distance between at least
one of said seal members (40) and the central axis
(L) is greater than either of the distance between
said first opening (321) of said first oil path (32) and
the central axis (L) and the distance between said
second opening (331) of said second oil path (33)
and the central axis (L), a distance between at least
one of said seal members (40) and the central axis
(L) is smaller than either of the distance between
said first opening (321) of said first oil path (32) and
the central axis (L) and the distance between said
second opening (331) of said second oil path (33)
and the central axis (L), and a distance between at
least one of said seal members (40) and the central
axis (L) falls between the distance between said first
opening (321) of said first oil path (32) and the central
axis (L) and the distance between said second open-
ing (331) of said second oil path (33) and the central
axis (L).

The hydraulic chuck as claimed in claim 3, further
characterized in that a distance between only one
of said seal members (40) and the central axis (L)
falls between the distance between said first opening
(321) of said first oil path (32) and the central axis
(L) and the distance between said second opening
(331) of said second oil path (33) and the central axis

(L)

The hydraulic chuck as claimed in claim 4, further
characterized in that said side surface (21) of said
fixed seat (20) and said side surface (31) of said
rotary seat (30) are perpendicular to the central axis
(L), said fixed seat 20 further having a plurality of
fixed annular grooves (24) that are formed in said
side surface (21) of said fixed seat (20), a distance
between at least one of said fixed annular grooves
(24) and the central axis (L) being greater than either
of the distance between said first opening (221) of
said first oil inlet channel (22) and the central axis
(L) and the distance between said second opening
(231) of said second oil inlet channel (23) and the
central axis (L), a distance between at least one of
said fixed annular grooves (24) and the central axis
(L) being smaller than either of the distance between
said first opening (221) of said first oil inlet channel
(22) and the central axis (L) and the distance be-
tween said second opening (231) of said second oil
inlet channel (23) and the central axis (L), a distance
between only one of said fixed annular grooves (24)
and the central axis (L) falling between the distance
between said first opening (221) of said first oil inlet
channel (22) and the central axis (L) and the distance
between said second opening (231) of said second
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oil inlet channel (23) and the central axis (L), said
first annular segment (42) of each of said seal mem-
bers (40) being fixedly mounted to a respective one
of said fixed annular grooves (24), said main body
(31) of said rotary seat (30) further having a plurality
of rotary annular grooves (34) that are formed in said
side surface (31) of said rotary seat (30) and that are
respectively aligned with said fixed annular grooves
(24) in the direction of the central axis (L), said sec-
ond annular segment (42) of each of said seal mem-
bers (40) being movably retained in a corresponding
one of said rotary annular grooves (34), each of said
rotary annular grooves (34) being defined by a
groove-defining surface (341), for each of said seal
members (40), the thickness of said second annular
segment (43) in a radial direction (Y) is smaller than
the width of the corresponding one of said rotary an-
nular grooves (34) in the radial direction (Y), said
second annular segments (43) of at least one adja-
cent pair of said seal members (40) being pushed to
be in contact with said groove-defining surfaces
(341) that respectively define the corresponding pair
of said rotary annular grooves (34) when the pres-
surized oil is introduced into said gap (90).

The hydraulic chuck as claimed in claim 5, further
characterized by a first one-way valve (70) that is
mounted in said main body (301) of said rotary seat
(30) and that is disposed on said first oil path (32),
said first one-way valve (70) permitting the pressu-
rized oil to flow from said first oil inlet channel (22)
into said operating space (303) therethrough, and
preventing the pressurized oil from flowing from said
operating space (303) back to said first oil inlet chan-
nel (22) therethrough.

The hydraulic chuck as claimed in claim 6, further
characterized by a second one-way valve (80) that
is mounted in said main body (301) of said rotary
seat (30) and thatis disposed on said second oil path
(33), said second one-way valve (80) permitting the
pressurized oil to flow from said second oil inlet chan-
nel (23) into said operating space (303) there-
through, and preventing the pressurized oil from
flowing from said operating space (303) back to said
second oil inlet channel (23) therethrough.

The hydraulic chuck as claimed in claim 1, charac-
terized in that, for each of said seal members (40),
the thickness (t2) of said second annular segment
(43) in the direction of the central axis (L) is smaller
than the thickness (t1) of said first annular segment
(42) in the direction of the central axis (L).
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